Materials
The following ionic liquids (ILs) were investigated in what concerns the determination of the hydrogen-bond acidity of neat compounds: 1-alkyl-3-methylimidazolium bis(trifluoromethylsulfonyl)imide ([Cnmim] [Ntf2], with n = 1, 3, 4, 6 and 8; all 99 wt% pure), 1-butyl-3-methylimidazolium trifluoromethanesulfonate ([C4mim] [CF3SO3], 99 wt% pure), 1-butyl-3-methylimidazolium tetrafluoroborate ([C4mim] [BF4], 99 wt% pure), 1-butyl-3-methylimidazolium dicyanamide ([C4mim] [N(CN)2], 98 wt% pure), 1-butyl-3-methylimidazolium hexafluorophosphate ([C4mim] [PF6], 99 wt% pure), 1-butyl-3-methyl-imidazolium thiocyanate ([C4mim] [SCN], 98 wt% pure), 1-butyl-3-methylimidazolium acetate ([C4mim] [CH3CO2], 98 wt% pure), 1-butyl-1-methylpiperidinium bis(trifluoromethylsulfonyl)imide ([C4mpip] [Ntf2], 99 wt% pure), 1- Table S1 . In order to remove traces of water and volatile compounds, individual samples of each IL were dried at a moderate temperature (ca. 323 K) and at high vacuum (ca. 10 -1 Pa), under constant stirring, and for a minimum period of 48 h, prior to the determination of the hydrogen-bond acidity of each neat IL and prior to the preparation of each aqueous solution. The water content was found to be below 0.1 wt%. ILs aqueous mixtures were prepared by weight with an uncertainty of ±10 −4 g.
Pyridine-N-oxide (PyO) was commercially obtained from Sigma-Aldrich with a purity of 95%. Table S1 . Acronyms, names and chemical structures of cations and anions of the ILs investigated.
Acronym IL cations
Chemical structure S1 and S2 are shown two examples of the NMR spectra analysis. 
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